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Abstract of JP2001 326209 
PROBLEM TO BE SOLVED: To provide a 
method for treating surface of silicon substrate 
by which a clean silicon substrate can be 
obtained by well removing fine damages 
caused by working and organic matters, 
metallic impurities, and fine particles adhering 
to the surface of the substrate through a small 
number of steps and, in addition, the fraction 
non-defective after film formation can be 
improved. SOLUTION: This method includes a 
step 1 1 of dipping the silicon substrate in a 
mixed solution of hydrogen peroxide and 
ammonium hydroxide, etc., a step 12 of 
dipping the silicon substrate dipped in the 
mixed solution in at least one oxidizing liquid 
selected from among a dissolved ozone 
aqueous solution, nitric acid, and hydrogen 
peroxide, and a step 13 of dipping the silicon 
substrate dipped in the oxidizing liquid in a 
mixed solution of an organic acid or its salt and 
hydrofluoric acid. The method also includes a 
step 14 of dipping the silicon substrate dipped 
in the mixed solution in the step 13 in a liquid 
containing the organic acid or its salt and 
rinsing steps using extremely pure water 
among the steps 11, 12, 13 and 14. 



12- 



12- 



14- 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.cx)m/textdoc?DB=EPODOC&IDX=JP2001326 



6/16/2006 



(19) H*ff 4$ffr? (JP) 



& m # ft ^ $g (a) 



#U|200i -326209 
(P2001-326209A) 
(43)&K B ¥*£l35m£22!3 (2001. 11.22) 



(51)Inta.' 
H0 1L 21/306 
21/304 



6 4 7 



F I 

HO 1L 21/304 
21/306 



T-73-r(##) 

6 4 7 A 5F043 
B 



gSt** »*JB©S9 OL (-£ 6 K) 



(21) iHB#^ #B2000-142764(P2O00-142764) 

(22) 01613 ¥£12^5 3168(2000.5. 16) 



(71) fcUgiA 000228925 

SDKiR^ftBBK^ifr - re a # 1 ^ 

(72) 589I# SEES »T 

v^y T;i/^^fcv-'j n >w^t>^- 
«ss^*4t^iBri r@297#% =m 

(74)fS3A 10008U372 



12- 



(54) \sma>zm isvn>w&L<nm&®mj5m 
irraxg i2t. 1 wiwfciBEtgau*: v y 3 y»g 

tf. 14- 



13- 



!(2) 001-326209 ( P 2 0 0 1 - 3 2 6 2 0 9 A ) 



in&ai ] c vdimjl msnm. it^*^ 

luia^ i> n ywK£iM3i7frr*:ca<ii> k , buIbk-o: 
^Tctfc^ y 3 ya«*iwfcr*^(i2) t . mmit 

Ltzi/ V 3 y»g£jl7ct-&X1g(13) k £*tr j' >J 3 ^ 
[fit** 2 ] y'J3 yffiR^BHb&ntS^V^** 
«2WWahtfi^LfelWt«[tc«aW-4ikt:J: D?r 
[«** 3 3 Ha yXK0ajc&*r/lrf* isJUMt: 

smmwm l < t y 

S(14) *#tf»«fll 1 E**>HS£&8;. 
[it** 5 ] >g$co U yxtfrtvl'** i^t* 

[M**6] 7<xl^)?*&#0. 0 5-1. 0fifi% 

t-& s ft** 3 Ettoaasarffi. 

HI** 7] L < (±*Ws<?)*!»' 0 . 0 

o o i n&%w±?&zn%m3xi±5^(ymj3 
m. 

SB. *7oyi. x-t-vp-bl #ry^®L 
SL ^'J3-/UBL fU7^rt«ftV7V* 

u * s a ** 3 xa 5 imxommjj& . 

[ M*9 9 ] fc «v? *uHK*tc J: * II > 

[0001] 

fcflS^WSvffl^ft (chemical Vapor Deposition : CV 

d ) mzx y s i o 2 ffitxtis i Ektmm-hmz^ m 

W4&IHLS0® ( Thermal ' oxidation) «t 0SiO 2 I 
[0002] 

itUT^*. «g^®K7Bj£$ft£KkL--niCVDg! 
ftH(Si 0 2 ffi) % %XMm ( S i O z K) . =¥ 



[0003] t£5fci O^JKMW^'J 3 >-*&flffi<7)2fcrf 
C-l««k. ^<fc*Sk#i£B?OSC-2?§?g£ffi 

■Wi, *f y a >ai«* s c - 1 jgftcaat UT , c: 

. sp*> . r o s c - 1 
i sjSTEkiSM-fbkfifc: z&mittfm-mvm&Lxm 

izX r>T«a j FXlf*«Hft*«««iS3&>4>«lKS*& - 
*LJtm. <:«ny'J 3 S C - 2 ?&gc7)gH£i§?& 

lt. s c - 1 «arcT»<or;^ y -f 
»p«fli&»±t-4. i<ofe*>. RCAag«Mi*ifMkr 

«aasiBMfisa<^)ft»fc: =t ots?w ^fk-r i» - k 

[0004] 

[^A J »^fLJ:dk-rSigS] LA»L. X^L^RC 

^fis c - 1 0 . -eoawme^ J: vmi 

mmtzmtftt* zttfh&zt. izctssttJ: 0 

S C - 1 ^tfO^S-f yf >-£«<fl:LT£*fi*£JB£ 

l i 3 k lt t . #aK^*s c - 1 mmvmmjtwm 

ZtiXKML. ZnmitftmtfmtbX&T-f h J; 0 lz% 

zcotmbRCAmftmx'iz&mwm&tzji-ox&m 
^trnfit+MzmziztL^ ^xfiM -5 ti . 4^. rc 

Jnxtcj: O^t^/h^-^'. i^y a^»R«ffi(cft 

Lxmft* y y 3 vwfckm* z. t trez . 
*<?»»aiia^prA*&i»i± ut ^ y 3 

^ffi35M*j£5rSft-r S C k lz$> & . 
[0005] 

laitc^ri^ic cvDKfkis. s^fldK. it?^ 
isvjummnmmwLmwizBf&zti&mni' y 3 >-s 



!(3) 001-326209 (P200 1-32620 9A) 



Mytt&X.ni It, &ttM7tltzi>' , J-3>mfcz:mt 

-rsxgi 2t, mft.Lf^V3ymfcZM7ttz>T.n 
1 3 1 zsttis y 3 ymmtommumxmThh . it* 

JS 1 lz&2>miX'l±. liZlMZtfo ZbiziO. isV 
X'th. 

[0006] mimz izm&mui. ts^s 1 cgssii 
mtximMfc*m*.cn\,^ttf)> 1 a^coiHE&xti 2 

«SU±£^L*:®Kf^toSi»-f & I «h J; Kffthti 

z>$mijmx'hz>. m^mtzm^mx-a. m&*v 

imxn 2 ««m±^s^ t fzmtmiz xv^vaym 
WLcomtz'fto z t xmmmg*fa-t2it& z t &x- 

[0007] m$o$.3tzm%mt. ffimuz&&& 

[0008] iz&zmiit. m$?s 1 fc^&is 
iz. vy^hJM\4*^tstmm£X'hz>. sira&s 

4l,z&&miX'te. z\<^TM^mSMltm<ry^t-t^ 
xmnmzbat £> Z b tz J; 0 , LT v ^ 

[0009] »*55fc:«*5KBti, mi&mAlz&hft 

^tssimm t < tt*iBw**trafc:aaw* - 1 tz 
ir>fshtihtmftmx'hz>. ms&eiz&hmu*. 
wm3tz%hwnx-h^x . ? v&nms&'o . 05 
~i. omM%?h&mJimvt>&. msmnzi** 

mWli. IH*JS3Xtt5tCffi4»9rc*->T. 

L < (i^l&ISO jftgtf 0 . 0 0 0 1 M&%t\t.X'h h 

•J A*, £JS.#B. r?y/H». T^'tf^gL 7ny 
7 v/H&b>£>3r£P«t Oiiitfft*: 1 «X«2W2LL 

<mm®ut%<r)mx-&hw$jmx-hh. mo%.9\,z 
smmiizm&zmix'hix. #xg*>ia 
tzzti?ixm&*iz£& y yxxmimiz-ttsimijm 



x-hh. Mi%m9iz&&?mTiz. &xmmizm&kv 
yxtmrz bizxD. mxmx-miztit^mswz 

[0010] 

[WR<v£facrmm.] ^m&wmicfMi.bz&'y*-^ 

[0011] *^ajco»t Lv^Sat<OJKB<0«jB«Sl* 

m±. m i t^-r ± a t» ^ y 3 >-s«^®S!fl^t<#i: 

lit. i^oa^Rtaratufe^ u 3 yw&Lzm&*-/ 

itmxiz 2 a^ixh^ LfcKflSKtcaai^i xs 1 
2 1 . z cm^mtzii. at ^3 ^ 

b^l < «*«»«**ttiat=aaw4xs 1 4 srsetc 
[ 0 0 1 2 ] xig 1 1 -cii, i^u 3 yasswiwfckaBc 

swa&s-r £ . #crc AftiMfc-cttJB § s c - 
1 mmztt %-tzmm.x'h h mtttjim b *&itr y^ 
-v&z&'&Licmsmx'i' y 3 ^fflK«ri&fca7&*-* 

^oS«o*lX(cJ:0^t/i8S/h^ 

2T'ti. Ill lc0f*T'^$fLTV^B!fl:l^7)^Sr 
ib^Se-fbf^fflT'lStlfelXS-ari. "d btzi. 0 . <^iOXS 

[00131111 3T'{i. Ill lRi/xmi 2xm 

{mizjM&£tiJzi&mT-n®8.xfm& z ?z . wtttmzm 

M1-&ZblzJ:r)mm3mfrt>mW.Zlt2>. 7-vWib^ 

immL<i&iWmM*'k&m&mzi'V 

wrrz b % 7 -y mtfmttmzMM l. mmm x ost-ft 

•?4 *yx-hh. ttcmskTmwbmwgymi; 
ztifzmtg.mwbi£. ^msmtywim^hzbizx 

9, &m.4*yiz£h±m<^tt^b&M&WL(?>m. 



i 

!(4) 001-326209 ( P 2 0 0 1 - 3 2 6 2 0 9 A ) 



mm®. ( 9WSl ) zuw-t &zttfx'$&. bd*>^ 

ZtiZZtlzftZ. mj&Lfz£olz&j*y£Bf8.-?& 

t,z^t?& .IH3 T-Mffl^fL-s y -y mcomma o . 

05-1. 0lt%t$)J. 1ft:0. 1-0. 5MM% 
tm&LW 0. 0 5M»%*iHT"{i. IsVnvWm. 

wcD&fmttmwmmftmizjtL^. 011% 

[0 0 14] IS14TI1 111 3X-m£L%tl-?£ 

m&mmzmiLT^&^^mmfmkttJiizyi 

13 0H^®tci3ft4S?ST'S>oT. M£*ffi<7)j§& 
©*LTV^v^ Z<7)&m*1imiiimwmr>t,zJ:9 

*<v&$k. igi 3tmmi,zimgM*>t,z3:K)-? 
4 ^x\,zwmzixtz±mmmjkzfmm^i±mmmfrt> 

®%lz?m-? h „ TM 1 4 Tii. Xg 1 3 i: p|-?>i£&j£ 
o^®^ t < HGmWttaZ'ttsi&Zm wr i> i u L , 

S^^flSK^ L < fitiiS(OM(i 0 . 0 0 0 1* 
l%Hit'i)| 1 .ff^L<liO. 0 0 3-1011%t 
h h . 0 . 0 0 0 1 S»%*srr{ia«*M55)^iaJ8l L 

mt*vyA^m*m$m.x'hhox:. immx-m^ 

J§?£<7):* WigJgti 0 . 5 p p ml?J±X'h& ^ i: tfifsfc 

u*. 0. 5ppm&ffix'h&tmmmmizm*&<Dm 
ttmzmf&t&ztfimmt**). ztzmmmizws 
Lx^tzwm*^ffiMtttmttm#&T-t-t>. w 

ttV>JmWLCr>*Vymm&2--2. 5 p pm#J: Off 

[00153 IS 1 3XtiXSl 4x-m^hti^mt 
^L<li*-gS?ifii:LTte. ^x»?®L 7xyg|, rm 

tt. *7oy8. ii-^hK. #T'J^®L 3c«.#SL 
T?'J;l--gL Ti/VyWt. VDyg. 



[00 16] 

immi mz*%pn<Dmimztfflfflt t uzmm-t 

-^£2 5&JHSU TiZng&.izxmWtOtmLtz. X 

mi lttx. mis v ? y*7*-^zsc-i mm 

(H 2 0 : H 2 O 2 (30%) : NH,OH(29X)=l 0:1: 
0. 5<D^m) (C«»U 8 0tT10M)HlL 

v^i&ga* 5 p p mo^jao^??^-vy*^?s(3 1 o# 
mimhtz. mzjm i 3 1 tr . s$*fc*r lt*iis? 

tUya^HO. 0 0 6**%^L*:?£K7-yS? 
£0. 1 5SA%3SsBDL*;$g£JBSU zom&nmiz 

irc*45'jL'>il£0. 0 0 6fii%^!)DL^MSrffl« 
L . C0^iSO?ST'±iexg n^i/iy'Jny^i 

Lfc s/!I3^i ->\ fcMfiOJHtt*"? 5 'J >X L 

[0017] <3*fw>flaw>RCAafc»sfe:i*ai» 
t mmzM&<vmmjMzmiz*im<7)i' v ?y^*- 

VN$r2 5ttffl*L. -?-il-?-'ixSC-l?g?g (H 2 0 : H 2 
O 2 (30%) : NH 4 OH(29%)= 1 0 : 1 : 0. 

m izmmt. so-cx-i oftmm®Lfz&. zcoi^v 
ayvx.—j^m&kx'5-ftmvyxLtz. mzsc- 

2mm (H 2 0 : H 2 O 2 (30Z) : HC 1 (37%) = 1 0 : 
1 : IZimt. 8 0-CT'l 0^S3«ML 

tz. &f&iz*?x-j\*m&<?>fm7i<.x'5ftmv>xL 
[ooi8] <imt&f&twm>$m£ffi$!imLtz' > 7 

1 <,zZix?tufk-f. 

(a> mw&m&wBi 

0. l//mJ.Xh^^$^a^O^^/s*-x^^;U^ 

(b) ±m*mmm 

mi&mmfimmtz&v&mwmm&cois ya^i- 

AilWA 1 , Fe, Ni, Cu&.tXZn<7>5H0t<7># 

ti^^T) ^ ij 3 > x -^co+^sp iz y -v m t wmn 
ms&MTL. *<r>mmtf>?j:-^<7)£mwizftm&£ 
oizmf&zmt>Ltz'&. znmmz®w.Lxm.T*8&6ft 
Vrmx'tttft-r&z ttz±<om%.Ltz. 



!(5) 00 1-326209 (P2 00 1 -3 26 209A) 



(c) 

maffl&vmfflizjsif &mmwm&o * v ?v*j*- 

H 4 , 0 2 SrCVDgSrt^ALT^ff, 4 3 0^ 
frT"Ox-^N«]BfcJ¥S 3 5 0 0 A<OC VDBHtJBIS: 



C v DBMfcB&OFIWt £ a»aj L*: . 
[00 19] 
[*1] 







&m*mmmm (atoms/cm 8 ) 


(X) 




00. 1 /im) 


A 1 


F e 


N i 


C u 


Z n 




16.7 


<2X10" 


<ixio» 


<5X10' 


<1X10 9 


<1X10' 


97 




44.7 


5X10* 


<1X10 B 


<5X10* 


<1X10 9 


1X10' 


68 



[ o o 2 o ] (a) m&-?&w&r?-cm 
m. i *»&9i4>a*$r £ o mmmoijmx' msumzti 
Mx-^zms-tzmgLttmi^ie. imt'j? 
tcfr^tz. ztiizMLTimmnjjmTmmtmztitz 
v x \t,zm&t h mirFcomt^ 44. imtm#> 

wmumx oast?* jk u&m z t tmrnttz. 
(b) *M*mms. 

mmm^ x ^a^it^o^ x-^t . 
n i mm. f e au*at*c u au»4WFc&o;fc# % ^ 

OA 1 nC7)2a»^JR(:oUT{±HSfi«i ; IJO^ 

jtt^i omtfzimmkz^Lfz. 

(c) 

hmwoc v d MimBm&coitt&miiimwi.zit^ 



[002 1] 

mx-it. MttMit. mitmrmTtcomizzsv ? vw®.* 
tt&zu&zm-z ztiziK). ^v^ymfccomjLizj: 
*)£.itM'b?x- : J. ^3 >mR0miznm-t^ 
ma. £m^mwRvmtt£&%^jLmmT&mzm 

[01 ] *fra<O|Qfc<OJBB<O*®«SllBS:5rf0. 
[^-f-OBiBJ] 

11 ^'J3 >3S««0ltflaecie 

12 ygfii> OiKfclg 

13 ^D3>*KOS7Clg 

14 ^ 0 n yft&co ij yxiS 



[01 ] 



11- 



12- 



(£6ccDH 5 0/II J 0,/NH 4 OHa*'M^atS) 



13- 



: 



14- 



!(6) 001-326209 (P200 1-326209A) 



F?-A(##) 5F043 AA02 AA26 AA40 BB02 BB18 
BB30 



